In this paper, we will prove that, if the coefficient g = g(t, y, z) of a BSDE is assumed to be continuous and linear growth in (y, z), then the uniqueness of solution and continuous dependence with respect to g and the terminal value ξ are equivalent.
Introduction
We consider the following 1-dimensional backward stochastic differential equation (BSDE):
where the terminal condition ξ and the coefficient g = g(t, y, z) are given. W is a d-dimensional Brownian motion. The solution (y t , z t ) t∈[0,T ] is a pair of square integrable processes. A foundational and interesting problem is: what is the relationship between the uniqueness of solution and continuous dependence with respect to g or ξ? In the standard situation where g satisfies linear growth condition and Lipschitz condition in (y, z), it has been proved by Pardoux and Peng [4] that there exists a unique solution. In this case, the continuous dependence with respect to g and ξ is is described by the following inequality (see El Karoui, Peng and Quenez [1] ):
where (y 2 ) respectively. From this, fruitful results are derived. However in the case where g is only continuous in (y, z), in place of the Lipschitz condition, Lepeltier and San Martin [3] have proved that there is at least one solution. In fact, there is either one or uncountable many solutions in this situation(see Jia and Peng [2] ). To answer the question whether the uniqueness of solution also implies the continuous dependence with respect to g and ξ is what this paper will achieve.
In this paper we will prove that if the coefficient g satisfies the conditions given in [3] , then the uniqueness of solution and continuous dependence with respect to g and ξ are equivalent. This result, which can be regarded as the analog of the inequality (2) in some sense, provides a useful method to study BSDEs with continuous coefficient. This paper is organized as follows. In Section 2 we formulate the problem accurately and give some preliminary results. Section 3 is devoted to proving the equivalence between uniqueness and continuous dependence with respect to terminal value ξ. Finally, in Section 4 we will prove the equivalence of uniqueness and continuous dependence with respect to parameters g and ξ.
where C is a positive constant only depending on Lipschitz constant of g. Now, we will recall some properties and associated approximation about BSDEs with g satisfying Assumptions (H1)-(H3)(see [3] for details).
Lemma 2 If g satisfies Assumptions (H1)-(H3), and we set
. g m andḡ m are Lipschitz functions, i.e., for any
Lemma 3 If the processes (y 3 Main Results
In this section, we will prove the equivalence of uniqueness of solution and continuous dependence with respect to terminal value ξ. 
where (y Proof. Firstly, we will prove that (i) implies (ii). Given n, we note that for any solution (y
Now, we consider the following equations: 
From inequality (7), we have (1) is not unique, the continuous dependence may not hold true in general. For example, we take g(t, y, z) = 3y 2/3 , ξ = 0. It is easy to know that
Set ξ n = 1/n, the BSDEs
have unique solutions (y
The General Case
In this section, we will deal with the more general case, that is, the relationship between uniqueness of solution and continuous dependence with respect not only to ξ but also to g. Now, we consider the following BSDEs:
where λ belongs to a nonempty set D ⊂ R. The coefficient g λ is a function g(ω, t, y, z) : (H4'): uniform continuity: g λ is continuous in λ = λ 0 uniformly with respect to (y, z). When (H1') and (H3') are replaced by Lipschitz condition (L), i.e., there exists a nonnegative constant
, ∀λ, t, ω, y 1 , z 1 and y 2 , z 2 , the BSDE (8) has a unique adapted solution for any λ ∈ D. And we have the following property: 
